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TESTS ON NUMEROUS COMPOUNDS SELECTED FROM THE MOST PREVALENT OF THE 
162 IN CREOSOTE HAVE SHOWN THAT ALL ARE TOXIC TO FUNGI AND TERMITES 

The power of creosote to preserve wood so well does not rest on any 
one of its 162 components . . . but rather is due to the many toxic com- 
pounds it contains. It has been proved by recognized authorities 
testing over fifty selected compounds (which make up a large percent- 
age of creosote) that all are toxic to the major wood-rotting fungi 
and termites. These tested compounds cover almost the entire dis- 
dilation range of creosote from 175 C. to 393 C. and are character- 
istic of all elements found within that range. 



EACH TOXIC COMPOUND IN CREOSOTE IS MOST EFFECTIVE IN PROTECTING Wi 
WHEN USED IN CONJUNCTION WITH THE OTHERS 



III 



In Forest Products Laboratory tests, it was shown that while a single 
pure creosote compound in itself was definitely toxic to fungi, when 
two such compounds were mixed, the effect on the fungus was far 
greater than that of either compound alone. This fact is extremely 
important when it is considered that all the compounds in creosote 
are toxic to fungi. 

Throughout this text we have used charts and data on fungi to illus- 
trate as simply as possible the facts relative to the composition of 
creosote and its toxicity. Equally strong data can be furnished with 
regard to wood destroying insects and marine borers. Creosote is 
without question, the most satisfactory protection for wood! 
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Hoppers Company today 
preserving chemicals 
fifty years ago 



ALL OF THE IMPORTANT CHEMICAL COMPOUNDS TOXIC TO FUNGI, TERMITES AND 
MARINE BORERS ARE RETAINED IN CREOSOTE TODAY 

Creosote must meet the high standards of The American Wood Pre- 
servers' Association, American Railway Engineering Association, 
The Rural Electrification Administration and other Federal specifica- 
tions. No wood-preservative chemicals of importance are taken from 
Creosote today that were not removed by processing years ago. 

Essentially, then, today's coal tar creosote that meets rigid industry 
standards has the full wood preservative powers that it had years ago. 



YOU CAN SPECIFY CREOSOTE FOR WOOD PROTECTION, KNOWING THAT IT IS 
STILL THE MOST EFFECTIVE WOOD PRESERVING AGENT 



There are indications that fungi, molds, insects and other organisms 
might eventually adapt themselves to any single toxic agent used as a 
wood preservative. BUT THEY CAN NOT ADAPT THEMSELVES 
TO THE MULTIPLICITY OF TOXIC COMPOUNDS IN CREO- 
SOTE. Therefore, you don't need to guess about the preservative power 
of creosote — just be certain that it is coal tar creosote — and then 



use plenty of it! 






Let's dig more deeply 

into the chemistry of creosote 

to see what makes it "tick" 
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TO BEGIN WITH . . . JUST WHAT IS THIS SUBSTANCE 
CALLED CREOSOTE? 

Creosote is a bulk distillate of coal tar. 
Distillation is accomplished by applying 
heat to coal tar in a still. Usually creosote 
begins to distill out at 175-200°C and 
ends about 400-45 0°C Commercial creo- 
sote today must conform to the standards 
of AWPA, AREA, the REA and other 
Federal specifications regarding origin, 
distilling range, specific gravity, residue, 
water content and similar requirements. 
There are 162 known chemical compounds 
in creosote (see pages 6-7), but all are not 
present in equal proportions. Twenty-five 
to thirty compounds account for nearly 
half the bulk of creosote. 

HOW WAS CREOSOTE PRODUCED IN THE EARLY 
DAYS OF TAR DISTILLATION? 

In the early days of tar distillation in this 
country, the main business of the tar dis- 
tiller was the making of roofing pitch. The 
distillate that was recovered during this 
process was creosote. This was not always 
Grade One creosote because it often con- 
tained a high percentage of the more vola- 
tile material. 

Further refinement and improvement in 
quality was accomplished by keeping sepa- 
rate the more volatile material below 2 3 5°C. 
This cut was known as "insecticide oil" 
because it was sold at the time for making 
sheep and cattle dip. "Insecticide oil" was 
made up mostly of phenol, cresols, xylenols, 
naphthalene and tar bases. At times, anthra- 



cene cake was also produced and sold to 
dye manufacturers for production of vat 
type dyes. 



WHAT IS THE PRACTICE IN THE DISTILLATION OF 
CREOSOTE TODAY? 

Approximately the same procedure is fol- 
lowed by the tar distiller today. The "in- 
secticide oil" cut is taken the same as it 
was years ago. Then the wide-boiling 
creosote fraction is taken (from which 
nothing is extracted) and there remains 
behind — coal tar pitch. Modern tar dis- 
tillers often treat the insecticide oil by 
washing, chilling, further distillation, etc., 
to break it down into the components men- 
tioned above for sale as pure compounds. 
Removal of the "insecticide oil" is seldom 

■ 

complete — but "commercial" only. 



WHICH CHEMICALS ARE REMOVED FROM CREO- 
SOTE TODAY AS COMPARED WITH YEARS AGO? 

The best comparison of the chemicals re- 
moved from creosote today with those dis- 
tilled off years ago can be found in the 
chart on pages 6 and 7. A study of this will 
show that there are no chemicals removed 
today (except in small experimental quan- 
tities) that were not removed 30 years ago 
as the "insecticide oil" distillate. 
Thus, creosote today is basically unchanged 
from that which was produced years ago. 
It follows, therefore, that if the chemical 
compounds of creosote are the same , . , the 
wood preservation qualities must be the same. 
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HOW CAN WE PROVE THAT CREOSOTE IS TOXIC 
TO FUNGI AND TERMITES? 

We have said that the wood preservative 
power of creosote does not lie with any one 
of its components and that it is the very 
multiplicity of compounds that make it so 
effective. Proof of this is found in the table 
below. This chart shows the results of 
tests on twenty-seven selected creosote 
compounds. All were found toxic to three 
of the major wood destroying fungi when 
tested individually, although all were not 
toxic in the same degree. Note that the 
tests made on the creosote fractions 
which contain several of these compounds, 
show much greater toxicity than the indi- 
vidual components. 

A careful check over the chart of pages 6 
and 7 will show that of the twenty-seven 
tested fungi-toxic compounds shown in the 



chart below, most are invariably found in 
commercial creosote today (and probably 
all twenty-seven, since recovery is only 
commercial, not complete). Thus, CREO- 
SOTE HAS LOST NONE OF ITS WOOD 
PRESERVATIVE VALUE IN THE PAST 
HALF CENTURY! 

Furthermore, these tests proved that, while 
each pure compound in itself was toxic to 
fungi, when the compounds were com- 
bined, the toxicity of the mixture was far 
greater than that of the individual com- 
pounds alone. When it is considered that 
there are over 160 compounds in creosote, 
the implications are tremendous! 

The true value of creosote as a wood pre- 
servative lies in the very multiplicity of toxic 
compounds it contains. Fungi, termites and 
other wood destroying organisms just 
don't have a chance to adapt themselves to 
its many toxic agents and survive! 



PRESERVATIVE VALUE OF CREOSOTE COMPOUNDS AND CREOSOTE FRACTIONS 

(European cigar-wood block method) Reference: Schulze and Becker* 



Material Tested 



Chemical 
Formula 



Type 



Boiling 

Point 

°C. 



Melting 

Point 

°C. 



Density 



Whole Creosote 

Fraction — 180°-200°C 

200°-220°C 

220°~240°C... 

240°-260°C 

260°-280°C 

280°-300°C 

300°-330°C 

330°-360°C 

Residue 

Phenol 

Aniline.. C 6 H 7 N 

Benzonitrile C 7 H 4 N 

Cresol — Ortho C 7 H 8 3 

Cresol — Meta C 7 H 8 3 



CsHfiO 



Cresol — Para. 
Acetophenone. . 
Naphthalene. . . 



C 7 Hg03 

C 8 H 8 

......... \JlQ*i& 

Thionaphthene C 8 H 6 S 

Quinoline C 9 H 7 N 

(soquinoline C 9 H 7 N 

Methylnaphthalene (beta) . . diHio 

Methylnaphthalene (alpha). CnHio 

Quinaldine Ci H 9 N 

Diphenyl C, 2 H,o 

2, 6-Dimethylnaphthalene. . Ci 2 Hi 2 

Acenaphthene C 12 Hio 

Alpha-naphthol C 10 H 8 O 

Beta-naphthol CioH 8 

Diphenylene-oxide C l2 H g O 

Fluorene C13H10 

Phenanthrene Ci 4 Hio 

Anthracene CnHio 

Acridine C I3 H 9 N 

Carbazole Ci 2 H 9 N 

Fluoranthene Ci 6 Hi 

Pyrene Ci fi Hio 

> More than. 
< Less than. 

>TA — Tar acid, TB — Tar base (amine), NN 



TA 
TB 

NN 

TA 

TA 

TA 

NO 



S 

TB 

TB 

H 

H 

TB 

H 

H 

H 

TA 



NO 

H 

H 

H 

TB 

TB 

H 

H 



• * * * 

181 

184 

191 

191 

202 

202 

202 

218 

227 

238 

242 

242 

243 

248 

255 

262 

278 

280 

286 

287 

294 

340 

340 

346 

352 

382 

393 



- 6 
-13 



11 

34 

20 

80 

32 

-15 

25 

34 

-22 

- 2 

70 

110-111 

95 

96 

123 

85 

115 

100 

217 

110 

238 

109 
1 49-1 50 



1.005-45° 

1.02 

1 . 005 

1.048) 

1.034V 

1 . 035 J 

1.030 

1 .17 

1 '. 148-36° 

1.093 

1.098 

1 . 029? 

1 . 000? 

1 . 059 

1.008? 
1.06 
1.224 
1.217 



1 . 063-1 01 ° 
1.242 



Preservative Value Against Fungi 
Limit Values — Lb. per Cu. Ft. 



Con. 
cerebella 

0.32-0.42 
0.34-0.49 
0.24-0.38 
0.51-0.79 
0.71-0.98 
. 38-0 . 52 
. 24-0 . 36 
0.24-0.38 
0.49-0.75 

0.29-0.40 
6.1-9.9 
. 76-0 . 80 



Poria 
vaporaria 

0.35-0.41 

0.52-0.84 

0.38-0.50 

0.40-0.55 

0.51-0.81 

. 55-0 . 82 

0.42-0.55 

. 77-1 . 07 

1.10-1.28 

4.97-10.1 

1.69-2.15 

2.93-6.10 

1 . 93-3 . 50 



Len. 

lepideus 

1 . 53-1 . 83 
0.53-0.78 
0.50-0.81 
0.81-1.10 
1.18-1.81 
1 . 28-2 . 00 
1 . 37-2 . 00 
1 . 28-1 . 91 
0.71-0.97 
4.91-10.1 
<0.008 



1.93-3.50 



0.56-0.84 0.32-0.47 0.47-0.62 



1.10-1.40 
0.19-0.26 
0.21-0.29 
0.29-0.40 
47-0.73 
0.43-0.55 
0.32-0.47 
0.55-0.86 
0.58-0.86 
3.62-4.76 
1.31-1.94 
0.75-1.01 
0.26-0.36 
1.41-2.15 
0.94-1.37 
0.48-0.99 
>0.87 

>2.18 

>5.92 
3.93-5.42 



0.80-1.10 
0.27-0.43 
0.45-0.69 
2.81-5.60 
. 38-0 . 47 
0.57-0.92 
0.85-1.28 
2.81-4.68 

>6.6 

>4.80 
2.50-4.74 
0.09-0.14 
0.11-1.82 
2 . 87-5 . 87 
2.15-3.13 
2 . 43-3 . 51 

>0.87 

<0.75 

>4.02 

>5.36 

>5.90 



1 . 34-2 . 80 

1 . 28-2 . 50 

0.51-0.67 

0.57-0.80 

0.80-1.07 

1.15-1.37 

0.60-1.10 

0.97-1.15 

>6.5 

>4.87 

>1.92 

. 36-0 . 49 

24-0.37 

>5.87 

>7.99 
4.61-8.74 

>0.87 

<0.76 

>4.02 

>5.36 
3.00-4.06 



compound. 

♦Schulze, Von Bruno, and Becker, Gunther, "Untersuchungen uber die pilzwidrige 
Steinkohlenteerols," Holzforschung, Berlin 2, Band 1948, Heft 4, pp. 97-128. 



Neutral nitrogen compound, NO — Neutral oxygen compound, H — Neutral hydrocarbon, S — Sulphur 

und jnsektentotende Wirkung von Fraktionen und Einzelstoffen des 
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A line of pressure-creosoted pine poles in 
Staten Island, N. Y., erected in 1 900. Recent 
inspection showed them to be in condition 
to give service for many years to come, 
although they are now 52 years rtUI 






What is the life expectancy of wood 



treated with CREOSOTE? 

Let's let the record speak for itself. 
Many tests have been made which clearly 
demonstrate the superiority of pressure- 
creosoted wood for poles and railroad ties. 
Probably the most convincing proof is 
what the railroads generally do about ties. 
They have tried many substances, starting 
back in the 1800's, and have now stand- 
ardized nearly 100% on pressure-creosoted 
ties for permanent trackage. No one com- 
pany could accumulate such experience. 
It is easy to realize that the hard facts of 
long life and lower yearly cost have dic- 
tated the railroads' choice of pressure- 
creosoted wood. 

Some of the 35 year old creosoted timber 
removed from the Vancouver, B. C. Broad- 
way bridge of the Great Northern 
Railroad during its reconstruction. Sal- 
vaged lumber was stored for further use. 



The Santa Fe Railroad set some pressure- 
creosoted fence posts in 1913. Thirty-four 
years later, all were still in service. Un- 
treated posts failed in the same location in 
four years. 

A few years ago, the Post Office Depart- 
ment in England computed that they had 
over 8,000 creosoted poles still in service 
70 years after erection. 
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Creosoted piling which was in a Santa Monica, 
Calif, pier for 57 years was salvaged at 
wrecking of pier. Much of it isnowin use else- 
where, supporting culverts and short bridges. 

One of the open deck trestles erected 41 
years ago on the lines of the Kansas City and 
Southern Railway. Its creosoted timber is still 
in condition for many more years of service. 



This 32 year old ballast deck 
railroad bridge was built of 
creosoted Southern Pine piles 
and timbers. 
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The American Wood Preservers Associa- 
tion has in its files carefully compiled rec- 
ords on length of service for pressure- 
creosoted Southern Pine poles. Of an 
original 16,793 poles on record as being 
treated with creosote, after an average of 
25.4 years, 92.3% of the poles (15,494) 
were still entirely sound. Serviceable yet, 
but showing signs of decay were 427 poles 
or 2.5% of the total. And, in this instance, 
as well as in the 5.2% of poles removed 
from the original 16,793 because of decay, 
the failure was not due to creosote's quality 
as a preservative. The poles had not been 
properly treated with the minimum speci- 
fied amounts of creosote in those areas 
of failure. 

Research by Bell Telephone Laboratories 
shows there is no decay hazard for at least 26 
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years in individual pine poles 
having the minimum penetra- 
tion of creosote on AWPA 
specifications. The average ex- 
pected life should be well in 
excess of 30 years . . . and up 
to 40 or 50 years. 

The examples cited here are the 
rule rather than the exception. 
Pressure-creosoted wood has withstood 
the acid test of years and years of actual use 
— in all types of soil and climate, Creosote 
has a proved record for preserving wood. 

Other specific examples of longevity are 
illustrated on these pages. These are typical 
of the protection offered by pressure-creo- 
soting. Hundreds more are reported to the 
American Wood Preserving Association 
and remain on record in their files. 
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THERE IS NO GUESSING OR THEORIZING ON SERVICE LIFE 
OF WOOD WHEN CREOSOTE IS USED! 
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Pressure-creosoting pays off to 
railroads. The long life of pres- 
sure-creosoted ties (25 years isn't 
unusual) has cut replacement 
costs $88,500,000 annually. 
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A line of pressure-creosoted Southern Pine poles 
installed in 1 91 5 near Gypsum, Kansas was lifted 1 5 
years later and moved to another location. Recent 
inspection after heavy floods showed that all were 
intact and ready for additional years of service. 



Creosoted timber bridge near Joplin, Mo. 
erected 34 years ago. No repairs have been 

necessary to date. 
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Creosoted pine poles 40 ft. long, with 8 lb. 
empty-cell treatment in line built in 1926 
by a Nebraska public utility company. 
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Resistance of creosoted piling to Marine Borers is demonstrated here. This 
pine piling is pictured after 20 years' service at the end of a jetty near 
Wilhelmshaven, Germany. Untreated piles driven at same time were com- 
pletely destroyed by the borers. 
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Section of a fence put in by an Alabama 
farmer in 1928. Twenty-two years later, 
when these creosoted posts were removed 
to widen a road, only one post of the entire 
line could not be re-used in the new fence. 



A farmer in the Midwest installed this line of 
four-inch round pressure-creosoted posts 17 
years ago. They're in perfect condition today. 
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TO THE USERS OF CREOSOTE TREATED WOOD 

Pressure-creosoted wood costs you less per year of use! The initial cost of 
pressure-creosoted poles, posts, ties or other lumber, when pro-rated 
over their active service life, will average out lower than wood treated 
with any other proved preservatives. With the high cost of labor 
today, you can't afford to take chances on wood treated with new, 
unproved preservatives. It may cost you a great deal in time and money 
for replacements because the unproved preservative may fail to give 
protection over the same long period which use of pressure-creosote 
treatment assures. 

Each service year you do not get from wood treated with other pre- 
servatives — but that you know you've been getting from creosoted 
wood — is an unnecessary financial loss! 

CREOSOTE protects wood today every bit as well as 
years ago . . . it is still the best wood preservative known! 






94% OF ALL WOOD PRESERVED TODAY IS PRESERVED WITH CREOSOTE! 
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KOPPERS COMPANY, INC 

TAR PRODUCTS DIVISION 

PITTSBURGH 19, PA. 



For additional information, contact our nearest district sales office 



SOUTHERN: 
MIDWESTERN: 
EASTERN: 
NEW ENGLAND 
PACIFIC- 
PITTSBURGH: 



DISTRICT OFFICES 

WOODWARD, ALABAMA 

CHICAGO 3, ILL, 122 S. MICHIGAN AVE. 

NEW YORK I, N. Y., 350 FIFTH AVE. 

BOSTON 16, MASS., 250 STUART ST. 

LOS ANGELES 1, CALIF., 729 E. GAGE AVE. 

PITTSBURGH 19, PA., KOPPERS BLDG. 



irmingham 58-1611 

Webster 9-2400 

Longacre 4-1 130 

Hancock 6-1700 

Adams 3-6231 

Atlantic 1-6240 
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